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Turns out wind and solar have a secret friend: 
Natural gas 

By Chris Mooney

Chris Mooney
Reporter covering climate change, energy and the environment. 
Email   Christopher.Mooney@Washpost.com 
August 11, 2016  
https://www.washingtonpost.com/news/energy-environment/wp/2016/08/11/turns-out-wind-and-solar-have-a-secret-friend-natural-gas/ 
http://tinyurl.com/Natural-Gas-Secret
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In this Feb. 25, 2015 photo, a gas flare is seen at a natural gas processing facility near Williston, N.D. 
(AP Photo/Matthew Brown)

We’re at a time of deeply ambitious plans for clean energy growth. Two of the U.S.’s largest states by 
population, California and New York, have both mandated that power companies get fully 50 percent of their 
electricity from renewable sources by the year 2030. 

Only, there’s a problem: Because of the particular nature of clean energy sources like solar and wind, 
you can’t simply add them to the grid in large volumes and think that’s the end of the story. Rather, 
because these sources of electricity generation are “intermittent” — solar fluctuates with weather and 
the daily cycle, wind fluctuates with the wind — there has to be some means of continuing to provide 
electricity even when they go dark. And the more renewables you have, the bigger this problem can be. 

Now, a new study suggests that at least so far, solving that problem has ironically involved more fossil 
fuels — and more particularly, installing a large number of fast-ramping natural gas plants, which can 
fill in quickly whenever renewable generation slips. 

The new research, published recently as a working paper by the National Bureau of Economic Research, was 
conducted by Elena Verdolini of the Euro-Mediterranean Center on Climate Change and the Fondazione Eni 
Enrico Mattei in Milan, Italy, along with colleagues from Syracuse University and the French Economic 
Observatory. 

In the study, the researchers took a broad look at the erection of wind, solar, and other renewable energy plants 
(not including large hydropower or biomass projects) across 26 countries that are members of an international 
council known as the Organisation for Economic Co-operation and Development over the period between the 
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year 1990 and 2013. And they found a surprisingly tight relationship between renewables on the one 
hand, and gas on the other. 

“All other things equal, a 1% percent increase in the share of fast reacting fossil technologies is associated with 
a 0.88% percent increase in renewable generation capacity in the long term,” the study reports. Again, this is 
over 26 separate countries, and more than two decades. 

“Our paper calls attention to the fact that renewables and fast-reacting fossil technologies appear as highly 
complementary and that they should be jointly installed to meet the goals of cutting emissions and ensuring a 
stable supply,” the paper adds. 

The type of “fast-reacting fossil technologies” being referred to here is natural gas plants that fire up 
quickly. For example, General Electric and EDF Energy currently feature a natural gas plant in France that “is 
capable of reaching full power in less than 30 minutes.” Full power, in this case, means rapidly adding over 
600 megawatts, or million watts, of electricity to the grid. 

“This allows partners to respond quickly to grid demand fluctuations, integrating renewables as necessary,” 
note the companies. 

“When people assume that we can switch from fossil fuels to renewables they assume we can completely 
switch out of one path, to another path,” says Verdolini. But, she adds, the study suggests otherwise. 

Verdolini emphasized this merely describes the past — not necessarily the future. That’s a critical distinction, 
because the study also notes that if we reach a time when fast-responding energy storage is prevalent — when, 
say, large-scale grid batteries store solar or wind-generated energy and can discharge it 
instantaneously when there’s a need — then the reliance on gas may no longer be so prevalent. 

Other recent research has suggested that precisely because of this overlap between fast-firing natural gas plants 
and grid scale batteries — because they can play many of the same roles — extremely cheap natural gas prices 
have helped the industry out-compete the storage sector and slowed its growth. 

Two other researchers contacted for reactions to Verdolini’s study largely agreed with its findings. 

“I think policymakers haven’t really grasped what 50 percent renewables really means in a system, without at 
least cheap batteries available,” says Christopher Knittel, who directs the Center for Energy and Environmental 
Policy Research at MIT, and who said he found the study’s results quite plausible. 

“It’s certainly true that as one adds more renewables, the value of flexible generation increases, and so I would 
expect to see some correlation as they found,” added Eric Hittinger, an energy system researcher at the 
Rochester Institute of Technology who like Knittel was not involved in the study. 

Hittinger and Knittel agreed that adding flexible natural gas alongside renewable projects is not 
a major climate change concern because the gas plants wouldn’t be running all the time — so it’s not like 

                             4 / 21



T@

adding coal plants. The emissions would be real, but considerably more limited. However, they said, the 
principal issue is that the research suggests renewable plants are more costly to build, because of the added 
backup requirement. 

“It’s a reality check now,” said Knittel of the study. “I think it’s potentially bad news as we start to get higher 
and higher penetration levels of renewables.” 

The study also lends some credence to the widespread description of natural gas as a so-called “bridge 
fuel” that allows for a transition into a world of more renewables, as it is both flexible and also 
contributes less carbon dioxide emissions than does coal, per unit of energy generated by burning the 
fuel. (Environmentalists like to point out that if there are enough methane leaks from the process of 
drilling for and transporting natural gas, this edge could be canceled out.) 

Hittinger also questioned what the correlation found in the study actually means — does it mean that natural 
gas spurs on the development of more solar and wind, or vice versa? 

Verdolini said the study implies that the causation occurs with gas plants being added first, which then makes 
renewable projects more easy to integrate. “It’s an enabling factor,” she said, although she cautioned that the 
study cannot fully demonstrate causation. 

Verdolini agreed that the findings are something that decision-makers hoping to add more clean energy to the 
grid will have to take into account. 

“If you have an electric car, you don’t need a diesel car in your garage sitting there,” said Verdolini. “But in 
the case of renewables, it’s different, because if you have renewable electricity and that fails, then you need the 
fast acting gas sitting in your garage, so to speak.” 
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11 Jan 2018 – NECG Commentary #[19]
https://nuclear-economics.com/wp-content/uploads/2018/01/2018-01-11-DCPP-1.pdf
Published (and Archived by Gene A. Nelson, Ph.D.) 01 11 18.

Diablo Canyon retirement

This is a guest post by Gene A. Nelson, Ph.D., Central Coast
Government Liaison with Californians for Green Nuclear Power, Inc.
(CGNP.) CGNP is a strong advocate for the continued operation of
PG&E’s Diablo Canyon Power Plant (DCPP).

DCPP owner PG&E has requested permission from the California Public
Utilities Commission (CPUC) to close DCPP in 2024/2025 at the end of the
initial 40-year NRC operating license for each unit.

A CPUC decision on this is expected today

https://tinyurl.com/Wind-And-Solar-Scam
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Climate Change Must Guide Utility Plans, 
Ex-PG&E Boss Says 
By Keith Goldberg

Law360 (March 26, 2019, 3:55 PM EDT) --  
https://www.law360.com/bankruptcy/articles/1142924/climate-change-must-guide-utility-plans-ex-pg-e-boss-says 

The former CEO of bankrupt Pacific Gas and 
Electric Co. said Tuesday that electric utilities must 
adapt to the "new normal" of climate change, starting 
with how to operate in areas that are increasingly 
vulnerable to disasters like wildfires and floods. 

Geisha Williams, who stepped down in January just before PG&E
filed for Chapter 11 amid crippling California wildfire liability , 
said at the Bloomberg New Energy Finance Summit in New York 
that utilities must figure out how any potential action makes their 
infrastructure more resilient to extreme weather and other climate-
related impacts before taking it. 

That makes for some difficult choices when dealing with utility 
customers in wildfire-prone areas, Williams said. 

"I think we need to look at how they're served with energy," she said. 

Williams added that there are plenty of resilience tools at a utility's disposal, such as more 
aggressive vegetation management, tighter building codes and creating more space around utility 
poles, but cautioned that no single tool will be the solution. 

"There's not a silver bullet here," Williams said. 

PG&E may be a poster child for climate-related liabilities growing so great that they 
undermine a utility's ability to operate. When the utility revealed in February that it was 
likely its equipment that helped ignite last fall's deadly Camp Fire that scorched over 
150,000 acres in Northern California, it added $10.5 billion in potential liability to a 
multibillion-dollar wildfire bill that has PG&E questioning whether it can survive. 

Geisha 
Williams  
(Photo: 

Bloomberg) 

Exhibit C

                            13 / 21



R@

The utility's woes have some California officials calling for a transfer of its grid assets to public 
hands. But a change in ownership won't make the climate risks go away, Williams said. 

"I don't think that the infrastructure, whether it's governed by a small utility or a large utility, 
makes it immune to the ravages of climate change," Williams said. 

The uncertain future of PG&E comes at a time when California, given its size, has enacted 
what may be the most aggressive long-term plans to tackle climate change in the U.S. The 
Golden State is requiring 60 percent of the state's electricity to come from renewable sources by 
2030 and envisioning 100 percent zero-carbon electricity by 2045. 

Williams has no problem with states driving the regulatory bus to lowering greenhouse gas 
emissions, but says they should stop short of dictating the energy mix. 

"States have an important role in setting an emissions target. Setting wide and aggressive goals is 
appropriate," Williams said. "I think how to get there should be left to system operators ... 
and not necessarily by a prescriptive mandate that says you must purchase this percentage 
of electricity from certain technologies." 

In making that point, Williams put in a plug for keeping existing U.S. nuclear 
power plants and their carbon-free emissions up and running for as long as 
possible. 

"I think that greenhouse gas is the enemy, and we need to decide how we 
reduce that in the most cost-effective manner," Williams said. "To cast that 
aside would be pretty irresponsible." 

Among the U.S. nuclear plants slated for closure: PG&E's Diablo Canyon 
plant in California, in 2024. 

Williams isn't the only current or former utility executive pushing for keeping 
the current U.S. nuclear power option afloat. 

Duke Energy Corp. CEO Lynn Good said at the BNEF Summit on Monday 
that there is "a business case under second licensing (e.g. 40 to 60 years - 
GAN)" of the company's existing nuclear plants, referring to the second 
renewal of a nuclear reactor's operating license. 

--Editing by Orlando Lorenzo. 
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Exhibit E
https://influencemap.org/report/How-Big-Oil-Continues-to-Oppose-the-Paris-
Agreement-38212275958aa21196dae3b76220bddc Archived 03 26 19 by Gene A. Nelson, Ph.D.
12 instances of "California." 3 instances of "Western States Petroleum Association."
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23,638 views  Mar 28, 2019, 01:57am 
https://www.forbes.com/sites/michaelshellenberger/2019/03/28/the-dirty-secret-of-renewables-advocates-is-that-they-protect-fossil-fuel-interests-not-the-climate/ 

The Dirty Secret Of "Renewables" Advocates 
Is That They Protect Fossil Fuel Interests, Not 
The Climate 

Michael Shellenberger 
Contributor 
Opinions expressed by Forbes Contributors are their own.
Energy I write about energy and the environment  

Are climate activists aware that their renewable energy advocacy is a far more valuable form of  
greenwashing than any amount of oil and gas industry advertising? 
AP

Everybody from Greenpeace to student activist Greta Thunberg to Green New Dealer Alexandria 
Ocasio-Cortez (AOC) says we have to transition from fossil fuels to renewables in order to save the 
climate. 

Exhibit A
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But if solar and wind are substitutes for fossil fuels, why are the world’s biggest oil and gas firms 
promoting them?  

Over the last three years, the five largest publicly-traded oil and gas companies, ExxonMobil, 
Royal Dutch Shell, Chevron, BP, and Total invested a whopping one billion dollars into 
advertising and lobbying for renewables and other climate-related ventures. 

Their ad blitz has targeted the global elite in airports and on Twitter. “Natural gas is the perfect 
partner for renewables,” say airport ads run by Norwegian oil and gas giant Statoil. “See why #natgas 
is a natural partner for renewable power sources,” tweets Shell. 

Oil & gas companies promote renewables because they know solar & wind lock-in their product. 
Total

No sooner had I landed in Germany, for 2017 U.N. climate talks, when I was confronted by airport 
ads paid for by Total, the French oil and gas company reading, “Committed to Solar” and 
“Committed to Natural Gas.” 

All of which raises the question: why, if renewable energy advocates are defenders of the climate, are 
they working with the oil and gas industry to replace zero-pollution nuclear plants with fossil fuels? 

Why Environmentalists Turned Against Clean Energy

In the 1950s and 1960s, conservationists were pro-nuclear. They understood that nuclear plants 
would produce pollution-free electricity on a tiny fraction of the land required for coal mining, 
hydro-electric dams, and oil and gas drilling. 
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At the time, California’s utilities were heavily regulated and had an obligation to the public to 
keep electricity prices low. They proposed to build nuclear plants to eliminate the state’s 
reliance on oil and natural gas. 

In the mid-1960s, the Sierra Club supported the building of the Diablo Canyon nuclear plant to 
replace fossil fuels. “Nuclear power is one of the chief long-term hopes for conservation,” 
argued Sierra Club President Will Siri in 1966. 

“Cheap energy in unlimited quantities is one of the chief factors allowing a large, rapidly 
growing population to set aside wildlands, open space and lands of high-scenic value,” added 
Siri, who was a biophysicist, mountaineer, and veteran of the Manhattan Project. 

Not everyone thought cheap energy was a good thing. “If a doubling of the state’s population in the 
next 20 years is encouraged by providing the power resources for this growth,” countered Club 
Executive Director, David Brower, California’s “scenic character will be destroyed.” 

After weighing the arguments, the Sierra Club’s Board of Directors voted nine-to-one to support the 
building of Diablo Canyon.  

In response, Brower quit and started a new group, Friends of the Earth (FOE). “There’s no 
more important issue in my life,” said Brower, than to “see that Friends of the Earth does 
everything it can, here and abroad, to stop the nuclear experiment.” 

Would you be shocked to learn that the founding donor of FOE was oilman Robert Anderson, 
owner of Atlantic Richfield? He gave FOE the equivalent of $500,000 in 2019 dollars.  

“What was David Brower doing accepting money from an oilman?” his biographer wondered. The 
answer is that he was developing the environmental movement’s strategy of promoting 
renewables as a way to greenwash the killing of nuclear plants and the expanded use of fossil 
fuels. 

At the exact same time, California’s former governor, Edmund “Pat” Brown, was raising $100 
billion (in 2019 dollars) from U.S. banks for Indonesia’s state oil company. In exchange, he 
received exclusive rights to sell Indonesian oil in California and a $360,000 (in 2019 dollars) 
donation to his son Jerry’s campaign for governor.  

After he won, Gov. Jerry Brown’s aides took actions to defend the family’s oil monopoly. One of 
them, acting as an air pollution regulator, killed a refinery being built by Chevron, which 
would have competed directly with the Brown oil business, while another worked to kill 
nuclear plants. 

By 1976, activists who feared that cheap nuclear energy would fuel overpopulation had taken over 
the Sierra Club. The organization’s new executive director proposed a strategy to foment 
hysteria about nuclear in order to impose regulations to make nuclear expensive.  

"Our campaign stressing the hazards of nuclear power will supply a rationale for increasing 
regulation,” he explained, “add to the cost of the industry, and render its economics less 
attractive.”  

Along with groups like Union of Concerned Scientists and NRDC, Sierra Club claimed that the 
clean if slightly warmer water that comes out of nuclear plants was a kind of “thermal 
pollution,” and demanded unnecessary and expensive measures to mitigate the non-problem.   

Working together, Brown and the Sierra Club killed so many nuclear power plants between 
1976 and 1979 that, had they been built, California would today be generating all of its 
electricity from zero-emissions sources.  
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Greenwashing Gas

Environmental Defense Fund (EDF) also got its start in California in the 1960s and 1970s. It created
detailed energy forecasts purporting to prove that California didn’t need to build nuclear 
plants because it could simply reduce electricity consumption. California couldn’t, and 
massively expanded its use of natural gas, instead. 

In the 1980s, EDF made an alliance with Wall Street and natural gas companies to deregulate 
electricity markets. Along with the lack of nuclear power, deregulation resulted in the 2000 
energy crisis, which allowed natural gas investors to fleece California ratepayers out of billions 
of dollars. 

NRDC, too, advocated deregulation and even helped natural gas giant Enron, distribute 
hundreds of thousands of dollars to environmental groups. “On environmental stewardship, 
our experience is that you can trust Enron,” buzzed NRDC’s Ralph Cavanagh. Enron 
executives at the time were defrauding investors of billions of dollars in an epic criminal conspiracy.  

From 2009 to 2011, lawyers and lobbyists with EDF and NRDC advocated for and helped 
write mind-bogglingly complex cap-and-trade climate legislation that would have created, and 
allowed its Wall Street donors to take advantage of, a carbon-trading market worth upwards of $1 
trillion. 

Today, EDF works with the world’s largest multinational oil and gas companies to demand 
changes to regulations in ways that benefit highly-capitalized firms and undercut smaller, less-
capitalized competitors.  

In recent years the work of hiding outlandish assumptions about renewables and efficiency has 
fallen to Stanford’s Mark Z. Jacobson. By simply entering numbers into an Excel spreadsheet, 
Jacobson managed to convince many politicians, journalists, and activists that we can power 
the world on 100% renewables. 

What is the source of Jacobson’s funding? Why the Precourt Institute for Energy, which was 
founded by Jay Precourt, an oil and gas magnate and board member of Halliburton, the oil 
and gas services firm. The board of the Institute is a who’s who of oil, gas, and renewables 
investors. 

Today, the Sierra Club, EDF, and NRDC together take in more than half a billion dollars each 
year from donors that include billionaire coal, natural gas, and renewables investors like Tom 
Steyer and Michael Bloomberg.  

Sierra Club and EDF have received a minimum of $136 million and $60 million, respectively, 
from oil, gas, & renewables investors, and are currently working alongside the American 
Petroleum Institute to kill  nuclear plants in California, New York, Ohio and Pennsylvania. 

NRDC, for its part, has a minimum of $70 million directly invested in oil and gas and 
renewable energy companies that stand to profit from the closure of nuclear plants. It, too, is 
working to kill  nuclear plants in California, New York, Ohio, and Pennsylvania. 

Even smaller groups, like WISE International and Environmental Law and Policy Center, take 
money from natural gas and renewables companies while fighting to replace nuclear plants with 
natural gas and renewables. 

Friends of the Earth and Greenpeace — which rakes in $350 million annually, crashes drones into 
nuclear plants, and recently declared, “Sabotaging nuclear is a vital part of saving the climate” — 
both keep their donors secret. 
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EDF, NRDC, and Sierra Club know perfectly well that solar and wind require the expansion of fossil 
fuels. How could they not? They’ve been killing nuclear plants and watching air pollution rise, as a 
result, for a half-century.  

Renewables advocates know that had California and Germany invested $680 billion into new 
nuclear power plants, instead of renewables and the grid upgrades they require, the two places 
would be generating 100% of their electricity from clean, zero-emission energy. 

They know that Germany today spends nearly twice as much as France for electricity that produces 
ten times the emissions per unit of energy because France receives 75% of its electricity from nuclear 
while Germany is phasing nuclear out. 

And they know that, after investing $33 billion over the last decade to add more solar and wind 
to the grid, France had to use less nuclear and more natural gas, resulting in higher electricity 
prices and more carbon-intensive electricity. 

Sometimes on Twitter, after I point these things out, someone will quip, “A lesson in unintended 
consequences.” But after 50 years of killing nuclear plants and promoting renewables, the main 
consequence of anti-nuclear advocacy — more fossil fuel pollution — can no longer be considered 
unintentional. 

What about climate activists like AOC and Thunberg? Are they aware of the extent to which their 
renewable energy advocacy is a far more valuable form of natural gas greenwashing than any amount 
of Twitter and airport advertising? If they aren’t, they should be. 

Thunberg and AOC are right that we have a moral obligation to do the right thing on climate 
change. Unfortunately, neither of them does. 

Michael Shellenberger, President, Environmental Progress. Time Magazine "Hero of the 
Environment."

Michael Shellenberger 

Contributor 

I am a Time Magazine “Hero of the Environment,” Green Book Award Winner, and President of 
Environmental Progress, a research and policy organization. My writings have appeared in The New 
York Times, Washington Post and Wall Street Journal, Scientific American, Nature Energy, and 
PLOS Biology. My TED talks have been viewed over 1.5 million times. 
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